Aim/purpose -This paper focuses on establishing whether investment fund performance is related to managerial characteristics, such as a manager's gender and professional credentials. Design/methodology/approach -The investigation was conducted on a relatively large study sample covering 275 managers of 98 domestic equity funds operating in Poland in the period 2000-2017. The verification of the hypotheses was based on three groups of research tools, including tests for differences in the mean values and distributions of rates of return in two samples of funds, where a gender and Chartered Financial Analyst (CFA) were grouping variables, and regression models, where a gender or CFA were dummy factors implemented into asset pricing models. Findings -The obtained results show that there are no disproportions in the performance achieved by funds managed by men and funds (co-)managed by women or managers with or without CFAs. However, the findings related to the latter variable are ambiguous, in particular when regression methods are employed or basic measures of return are used. Research implications/limitations -In order to clarify the influence of some managerial characteristics on fund performance further research in this field is needed. Nevertheless, the results may be of interest to both individual investors and fund families. Originality/value/contribution -To our knowledge, it is the first paper to evaluate the performance of Polish investment funds in relation to managerial characteristics. Moreover, what contributes to the originality of the research is the application of a relatively extensive set of measures of return and the use of a proprietary database with unique variables describing a fund manager's profile.
Introduction
Socio-demographic issues might be an important factor influencing the decisions made by managers of economic entities, which in turn determine their future management effects. There is an assumption on financial markets providing that if a market is effective, no investor, regardless of his or her characteristics or skills, will provide superior performance using investment strategies based on public information. Nonetheless, there are two theories referring to the resource-based view, i.e. the Human Capital Theory and the Social Capital Theory, which state that well-educated fund managers with good social skills display better managerial and networking skills, which could lead to better performance (cf. Felício, Couto, & Caiado, 2014; Pasban & Nojedeh, 2016) .
Social skills are underlain by certain socio-demographic manager attributes, one of them is a gender. It is believed that a woman's presence in a team may cause slightly different reactions of male team members. The inclusion of femininity in the performance of portfolio management teams seems an interesting issue, in particular if the profession of a portfolio manager is dominated by men. As shown in the study by Filip (2018b) , women managing funds in Poland constitute just under 4% of the total number of fund managers, which is considerably below the level recorded on more developed markets, where the share of women is more than 10% (cf. Niessen-Ruenzi & Ruenzi, 2013) .
In the area of human capital, in turn, the focus should be placed on competencies of the management staff. Portfolio managers, apart from having a university degree and holding relevant licences, aspire to improving their qualifications by obtaining various certifications of specialised knowledge and skills. In Polish circumstances, the stock broker licence or the investment advisor licence is widespread in the discussed sector. Holding a Chartered Financial Analyst (CFA) or another certificate (e.g. the Critical Path Method -CPM, the Certified International Investment Analyst -CIIA) can be, however, a distinctive feature for a fund manager. With reference to the findings of the above-mentioned study (Filip, 2018b) , ca. 25% of Polish managers hold the CFA certificate and nearly 2.5% -CIIA certificate.
This paper focuses on determining whether investment fund performance is related to managerial characteristics, such as a manager's gender and professional credentials. In this respect, it seems relevant to present the differences in returns of male-managed funds and funds cooperating with female managers as well as in returns of funds managed by managers with or without CFAs.
The results may be of interest to both individual investors and fund families. For the former addressees of the paper, the findings of the study could serve as assistance in choosing the funds whose managers may be predisposed to achieve better results. For the latter group of recipients, the relationship between performance and socio-demographic aspects might be important with regard to the applied recruitment procedures that support employing managers who demonstrate the desirable characteristics.
The remaining part of this paper is organised as follows. The next section reviews the existing literature and presents the formulated hypotheses on the issue discussed in this paper. The third chapter provides a description of the data and methodology. The empirical results are reported in the fourth section, which is followed by the conclusions of the study.
Literature review and hypotheses
The performance of active mutual funds has continually been a research focus for both investors and financial economists. Starting from Jensen (1968) , who evidenced negative fee and trading cost-adjusted returns measured by alpha from CAPM, the academic literature has accumulated a vast number of studies dedicated to evaluating the effectiveness of mutual funds. The issues related to the characteristics of investment portfolio managers have been considered important streams in the analysis of the results achieved by collective investment institutions. Managerial attributes include, among others, socio-demographic factors and improvement of professional qualifications through various certifications of finance management skills.
One of the most fundamental factors in social sciences is a gender. The difference between men and women are also discernible in finance. As was shown in the relevant literature, men and women differ as far as the perception of money, risk, and investment is concerned (Barber & Odean, 2001) . Nevertheless, risk aversion aspects should not be compared between professional portfolio management and common stock investment. The studies which deserve a mention in the context of mutual fund performance analysis include ones by Atkinson, Baird, & Frye (2003) or Niessen & Ruenzi (2006) . The former, based on a sample including, among others, 72 female portfolio managers, did not identify any significant differences in the performance of fixed-income mutual funds. Atkinson, Baird, & Frye noticed that female-managed funds had significantly lower inflows in the first year of managing a particular fund. The two main con-clusions mentioned above were virtually repeated in the research by Niessen & Ruenzi (2006) for 13,547 fund-year observations, 1,472 of which with a female manager. The study was conducted for US bond and equity funds.
As regards more recent studies dedicated to the discussed topic, the work by Niessen-Ruenzi & Ruenzi (2013) is worth mentioning as the authors collected 16,509 fund-year observations, 14,804 of which covered male managers and 1,705female ones. Relying on the data from the period 1992-2009, they noticed that female fund managers followed more persistent investment styles than male managers and that their performance was virtually identical. Welch & Wang (2013) , in turn, analysed the effectiveness of 2,217 funds in order to establish the influence of changes on the position of portfolio manager on the achieved performance depending on gender. The measures applied in that research were one-, three-and four-factor asset pricing models enriched, among others, with the gender variable or a change in the composition of managers with respect to gender. By examining the effectiveness of funds in the period 1984-2004, they showed that gender differences were not a source of abnormal returns.
All of the above results concerned, however, the American market. Studies dedicated to the European market are scarce in the relevant literature mainly due to the fact that the number of women in the industry is still marginal. From among the few existing works, one by Babalos, Caporale, & Philippas (2015) , who analysed the results of 358 equity funds from France, Germany, Italy, and Spain operating in the period 2006-2011, deserves attention. They revealed that gender did not influence fund performance and women were not more risk averse than men. Therefore, we decided to formulate our first two hypotheses regarding returns as follows: Hypothesis 1: There is no difference between funds managed by men and funds (co-)managed by women with respect to returns obtained. Hypothesis 2: There is no significant relationship between a manager's gender and the managed fund performance.
The obtained certifications attesting qualifications were also one of the factors perceived as an advantage in the acquired management skills. According to the theory of human capital, better professional skills of a manager should correspond with better investment results. The most popular and desired certification attesting the abilities to manage investment portfolios is the Chartered Financial Analyst diploma (CFA). However, there are also other professional credentials for those who pursue finance and investment management careers, i.e. Certified International Investment Analyst (CIIA), Chartered Portfolio Manager (CPM), and Chartered Alternative Investment Analyst (CAIA), albeit they are extremely rarely taken into consideration in studies.
Most of the findings related to examining the effect of professional credentials on performance, which come from the American market, did not provide any statistically significant results. For example, one of the first studies, Shukla & Singh (1994) , analysed a sample of 223 funds divided into two groups of approximately equal sizes, one with at least one manager holding a CFA certificate and the other one with none of the mangers being a CFA charterholder. Their study covered the period 1988-1992. Similarly, Andreu & Pütz (2012) analysed the effect of holding not only a CFA certificate but also an MBA degree on the results of equity funds for a subsequent period, i.e. 1996-2009. In the research, they used a set of performance metrics, including the raw return, alphas resulting from the single-index model (Jensen's alpha), the Fama-French three-factor model, and the Carhart four-factor model. Gregory-Allen & Shawky (2018) also measured the results and risks for equity and mixed funds classified into several segments with homogenous investment profiles by means of the unadjusted return, the Jensen alpha, the Carhart measure, the beta coefficient and the tracking error in the period 2005-2007. The researchers did not find any significant differences in returns between MBA and CFA holders. Switzer & Huang (2007) were the first to provide conclusive evidence that fund managers holding CFA certificates achieved better investment results than, for instance, fund managers holding MBA degrees based on 1,004 US small and mid-cap equity funds. Similar conclusions can be found in studies from developing markets, e.g. Fang & Wang (2015) . Having analysed the performance of 287 Chinese funds operating in the period 2008-2011, they upheld the arguments presented in the theory of human capital and proved that managers holding both CFA certificates and MBA degrees seemed to provide higher rates of return to their clients. These results were obtained with the use of measures of abnormal returns, concerning stock picking ability, and excess returns. Nonetheless, Fan & Mazumder (2017) , who examined the performance of 365 domestic US equity funds operating in the period 2009-2013, documented that funds with a higher level of managers' qualifications underperformed. Moreover, managers with MBA degrees performed moderately better than managers with CFA designations. The researchers used a set of eight measures of return as dependent variables. Hence, our next hypotheses read as: Hypothesis 3: There is no difference between managers with or without CFAs with respect to returns obtained. Hypothesis 4: There is no significant relationship between holding a CFA certificate by a manager and the managed fund performance.
The issue of a relationship between fund performance and managerial characteristics is investigated in more developed markets, especially in the USA. The studies of investment fund industries in European markets focusing on the analysed issue are very scarce. Therefore, the paper by Filip (2020) , who examined the influence of managerial factors of Polish portfolio managers on investment risk, is worth mentioning at this point. He revealed that demographic attributes as well as educational and carrier trajectory characteristics affected the risk level. Other studies remain unknown and, to our knowledge, it is the first paper to evaluate the performance of Polish investment funds in relation to managerial attributes.
Data and empirical design
The source of data on unit prices and names of Polish investment fund managers is Analizy Online (2018) but the remaining information comes from a proprietary database. The entire procedure of data gathering with unique variables describing a portfolio manager's profile was clarified in our previous study (Filip, 2018b) . However, it needs to be indicated that the data supplier provided biographical notes about the managers only in some cases. For others, appropriate information had to be obtained from various public sources, e.g. the social media, websites of investment funds, lists of charterholders published on the website of CFA Institute etc. The employed set of investment fund characteristics covers two variables for a relatively large study sample, including 275 managers of 98 domestic equity funds operating in Poland. The time span was the period 2000-2017.
Due to an insufficient number of women managing funds independently (merely 3.6% of the group), the conducted study was aimed to capture the femininity aspect in the performance achieved by investment funds regardless of whether they were managed by women individually or collectively as part of the investment committee. As follows from the statistical description of the sample, women managed funds on their own in only 10 out of 86 annual observations aimed at spotting female managers. In other cases, they were team members. For the sake of comparison, Atkinson, Baird, & Frye (2003) reported a 5.6% share of women in their sample, in the study by Niessen-Ruenzi & Ruenzi (2013) women constituted 10%, while Babalos, Caporale, & Philippas (2015) performed their analysis with a 16.5% share of female professionals. To conclude, we decided to group funds into those (co-)managed by women and those hiring only men to manage portfolios in order to capture the aspects of femininity and gender diversity. The first group consists of female-managed and mixed-gender funds. We are aware of the simplification, but given the fact that this branch is strongly dominated by men, any statistical inference would be ungrounded if it relied on those few observations of women managing funds on their own.
For the other variable under examination, the group of CFA charterholders was composed of independent fund managers and portfolio management team members. In other words, the managers from the sample were classified into two groups: a group with at least one manager with a CFA designation, and a group in which none of the managers was CFA-designated. A similar classification was adopted by Shukla & Singh (1994) . Moreover, in order to provide a more detailed analysis and, at the same time, to assess the robustness of the results, the study sample was reduced to solo-managed funds. Therefore, the same research hypothesis was subjected to verification, yet with alternative assumptions, namely the subsample was divided into funds managed by CFA charterholders and funds managed by non-CFAs. Nevertheless, the idea of dividing team funds into ones with a predominant percentage of CFA holders and others where managers with the certificate were in the minority or absent is equally interesting. Such a modification of the study should, however, be postponed since the number of charterholders among portfolio managers is still low. Yet, it will probably become possible in a near future due to the increasing popularity of the certificate, which has been noticeable recently. It is worth mentioning that 82 (30%) out of 275 managers from our sample declared having a CFA designation.
A set of three tools can be used to present the planned research procedure. The diversity of methods ensures greater certainty of statistical inference. Two of the approaches belong to the group of inferential methods. In this case, the univariate analysis is carried out based on the difference in means and the differences in distributions of rates of return among subgroups of funds classified by variables describing a manager's gender and professional credentials. The test applied to the examination of the significance of the difference in means in two samples, which assumes unequal variances, was the well-known t-test in the following form:  are the standard deviations of the rates of return for funds classified into the former groups and the latter groups respectively; n A and n B are the sizes of the mentioned samples. The distribution of statistics t depends on the size of the samples. The null hypothesis on the equal mean of the rate of return in funds classified into groups A and B can be rejected when the absolute value of statistics t calculated from the sample is higher than the critical value for a given significance level with the number of degrees of freedom given by the following formula (Kanji, 2006) :
In other words, the rejection of the null hypothesis suggests that the difference between the mean values in the analysed groups is statistically significant. A positive value of the variable expressed by formula (1) supports the arguments that better performing funds are managed only by men or managers without CFA designations. The negative value, in turn, is in favour of the arguments that teams with female members outperform male-managed funds or that funds with CFA holders perform better.
The Mann-Whitney U test with continuity correction was applied to testing differences in distributions for two independent samples. The null hypothesis for the Mann-Whitney U test states that, in general, two samples come from the same population (i.e. have the same median). The non-parametric test is a proper tool in the case of data that are not normally distributed and may include many outliers. In this approach, all data from the two groups should be merged into one, sorted from the lowest to the highest value and, finally, ranked in the list. The Mann-Whitney test statistic is calculated by means of the U value as:
are the adjusted rank sums for sample A and B, respectively.
(2)
(3)
The value of the Z-score for the Mann-Whitney U test is calculated as follows: 12 ) 1 (
The above approaches permit an answer to the question if there are any differences in the performance of funds managed by individuals with a few diverse socio-demographic characteristics. The third research procedure, in turn, is used to determine the impact of the selected features on abnormal returns achieved by fund managers (cf. Welch & Wang, 2013) . The relatively high number of observations enables the use of panel models consisting of a time series for each cross-sectional entity in the data set to this end. The employed estimation procedure is static models with fixed effects (FEM) using dummy variables. The FEM's estimation seemed the most adequate for the gathered data after running diagnostics by means of the Hausman statistic.
The nature of the applied models with gender used as a proxy is specified as follows:
The models where the CFA designation was used as one of the regressors of investment performance assumed the following form:
The variables which were factors in asset pricing models occurred in each of the said six models. Starting with the one-index model, the return on the local equity market benchmark (MKT) in period t was calculated on the basis of the values of the main Warsaw Stock Exchange Index (WIG). Other factors for the Polish stock market were the following mimicking portfolios: SMB, HML, and UMD from the Carhart approach (Carhart, 1997) as well as SML, HML, RMW, and CMA from the Fama-French methodology (Fama & French, 2015) . They were (cf. Zaremba, Czapkiewicz, Szczygielski, & Kaganov, 2019) :
 SMB (Small Minus Big) being the average difference between the return on the three small portfolios and the return on the three big portfolios,  HML (High Minus Low) being the average difference between the return on the two value portfolios and the return on the two growth portfolios,  UMD (Up Minus Down) being the average difference between the return on the two high prior return portfolios and the return on the two low prior return portfolios,  RMW (Robust Minus Weak) being the average difference between the return on the two high profitability portfolios and the return on the two low profitability portfolios,  CMA (Conservative Minus Aggressive) being the average difference between the return on the two low investment portfolios and the return on the two high investment portfolios.
The data concerning all of the above-mentioned benchmarks for the Polish stock market were gathered from Adam Zaremba's website (2018), where values of mimicking portfolios are reported. A risk-free rate of return was the weighted average yield on 13-week T-bills, one of the most popular short-term debt instruments, offered at regular auctions held by the National Bank of Poland for the institutional investors. Its values were obtained from the International Financial Statistics quarterly reports prepared by the International Monetary Fund. Monthly returns on the main local market index (WIG) were obtained from the Warsaw Stock Exchange website.
This paper examines the relationship between fund performance and demographic and professional credentials by using a set of performance metrics. The applied performance ratios are listed below:  RawReturn is a compounded return calculated as a logarithmic rate of return,  Sharpe is a classic ratio calculated as an excess return in relation to unsystematic risk,  Treynor is a classic ratio calculated as an excess return in relation to systematic risk,  Sortino is a classic ratio calculated as an excess return in relation to downside risk,  IR is an information ratio calculated as an excess return in relation to a tracking error,  Jensen is a stock selection measure calculated as an intercept of a single--index model with a local stock index (WIG) as a benchmark,  Fama-French is a stock selection measure calculated as an intercept of a three-factor model (Fama & French, 1993) including size and value mimicking portfolios,  Carhart is a stock selection measure calculated as an intercept of a four-factor model with the momentum mimicking portfolio added to the previous mentioned measure,  Treynor-Mazuy is a stock selection and market timing measure calculated as an intercept of the quadratic regression model with the curvature of the security market line,  Henriksson-Merton is a stock selection and market timing measure calculated as an intercept of the regression model with a parameter referring to two different market trends (bull market and bear market). Fund returns were calculated by computing the change in the monthly net asset value. Excess returns, in turn, were calculated with respect to the wholesale instruments dedicated for the institutional investor groups (13-week T-bill interest rates), and the monthly prices of the benchmark indices were obtained from the Warsaw Stock Exchange. Due to the constraints on the volume of this paper, we decided to omit well-known formulas of the above mentioned metrics, which are standard ratios used in empirical studies on fund performance.
Empirical results
The differences in the investment results achieved by two groups of funds classified by gender (Panel A) and CFA (Panel B and C) variables were observed with the use of the t-test for means. We decided to use 10 measures of returns, including continuously compounded, risk-adjusted and abnormal returns (cf. de Souza, 2013). Table 1 presents the expected differences between means of returns in two subsamples.
Table 1. The differences between means in two samples assuming unequal variances
Source: Author's own calculation.
The first approach applied is the method of univariate analysis. Findings coming from this method can be treated as part of an exploratory data analysis. As was presented in vide relatively explicit results that enable the confirmation of the hypothesis on the lack of significant differences between means of returns in the two subsamples. The division into male-managed funds versus female-managed and mixed--gender funds did not result in significant differences in returns. It means that the element of femininity in fund management teams was absolutely insignificant for generating investment results. However, for all ratios, the mean values of return were slightly higher among funds managed only by men. Only the statistically significant results achieved with the application of the Sortino ratio and the Carhart measure as measures of return deserve further explanations. Nevertheless, conducting the t-test where gender was a grouping variable, we have to stress that one of the main assumptions, with respect to the adequacy of sample size, was violated. Thus, the results should be treated with reserve. In relation to a CFA designation as a professional credential, the obtained results are even clearer (Panel B). There were no statistically significant differences in means of returns between funds hiring managers without professional certifications and funds cooperating with CFA managers in all tests employed. It seems that CFA charterholders working independently or in teams perform at the same level as managers or teams without a CFA designation. Nonetheless, it should be noted that after limiting the study sample to solo-managed funds only (Panel C), the managers holding prestigious professional qualifications significantly outperformed their peers in a few cases where the performance was measured by means of basic metrics (raw return, Sharpe ratio and Treynor ratio). The conducted tests concerning other measures, in particular ones applying mimicking portfolios or assessment of market timing skills, did not indicate any significant differences. The investigation ought to be continued with other methods.
As before, our sample was divided into two subsamples. The classification criteria were gender (Panel A) and CFA (Panel B and C). This time, the differences in investment results of unequal groups of funds were observed through the Mann-Whitney U test with correction for continuity. It is possible to conduct robustness checks by applying a selected set of measures of returns. Table 2 presents the expected differences between the distributions in two populations. confirmed. There were no differences in the returns achieved by funds managed by men and ones (co-)managed by women (Panel A) as well as funds employing managers with and without professional certifications, such as a CFA designation. It means that the subsamples come from the same population. Nevertheless, it should be remembered that in the second analysed subsample of funds, CFAdesignated solo managers and teams of managers were placed in one group (Panel B) . However, when the sample of funds was reduced to solo-managed ones only (Panel C), the test comparing performance in the two independent subsamples did not indicate any differences in the results of unequal groups of funds for all measures of return but the Sortino ratio. In general, this implies that a CFA designation still should not be considered the key factor determining the investment decisions made by clients of investment funds. Moreover, disregarding the obtained results, the performance analysis of portfolio managers alone rather than that of investment funds as subjects of investigation seems to be an interesting empirical topic which deserves consideration.
In order to specify the influence of the selected managerial characteristics on abnormal returns, the next research procedure was based on the most popular multifactor asset pricing models applied in studies of fund performance. The estimations enable the determination whether the predictor of the investment results achieved by funds, apart from mimicking portfolios, could be gender diversity (Panel A) and CFA (Panel B and C) independently. The findings with this respect are presented in Table 3 . Note: Standard errors are shown in parentheses below. Coefficients. *, ** and *** indicate significance levels at 10, 5 and 1%, respectively.
Source: Author's own study. Table 3 presents regression results with a gender and CFA as dummy variables. For the former characteristic, it cannot be confirmed in a statistically significant manner that a manager's gender might contribute to the abnormal returns generated by investment funds (Panel A). Hence, fund performance does not depend on the gender of the portfolio manager. This authenticates the earlier conclusions. As regards the latter attribute, a CFA designation turned out to be a proxy for abnormal returns but only for the one-index model, excluding mimicking portfolios (Panel B). Thus, a certain sensitivity of rates of return to the fact of holding or not CFA certificates by managers was noticed. Nonetheless, the conclusion was not robust to other specifications, e.g. ones concerning the division of the sample of solo-managed funds into funds managed by CFA charterholders and funds managed by persons without CFA diplomas (Panel C). Therefore, the ultimate results were ambiguous. When we applied four-and fivefactor models in both Panels (B and C), the influence was statistically insignificant. Hence, the obtained results deserve a further analysis applying more advanced research approaches or redefining the employed sample division criteria, e.g. in team-managed funds.
It should also be noted that the significant association of rates of return with changes in the stock index (MKT) is understandable for the entities with equity securities prevailing in their portfolios. The employed models also revealed that the basic factors coming from the Fama-French model (Fama & French, 1993) for the Polish stock market, i.e. SMB and HML, affected the returns achieved by fund managers. This could mean that they use the size and value premiums (cf. Filip, 2018a) . Other mimicking portfolios were rather non-existent in investment fund performance.
In the initial version of the study, CIIA certificates and PhD degrees in economics and finance held by managers were used additionally as independent variables. Since the number of persons holding the educational (PhDapprox. 9.5%) and professional (CIIAapprox. 2%) credentials was low in the discussed group, and the practical implications for most of the employed performance measures were not statistically significant, and given the constraints on the volume of this study, we have not decided to include them. The estimates of the statistical models and the results of the examination of the differences for means and distributions of returns for CIIA and PhD variables are available from the author of this paper at request.
Conclusions
The purpose of this paper was to examine whether investment fund performance is related to managerial characteristics, such us a gender and professional credentials. Moreover, it was important to show the differences in the returns achieved by male-managed funds and female-managed and mixed-gender funds as well as the returns of funds managed by CFA holders and managers without the CFA designation. To this end, we employed a set of three approaches, including tests for the difference in the mean values and distributions of rates of return in two samples of funds, where gender and CFA were grouping variables, and regression models, where a gender or CFA were dummy factors implemented into the selected asset pricing models. The investigation was conducted for a relatively large study sample, including 275 managers of 98 domestic equity funds operating in Poland in the period 2000-2017.
The obtained results indicate that there are no performance disproportions between male and female managers as well as managers with and without CFA certificates. Moreover, the relationship between investment fund performance and managerial characteristics, such as a manager's gender, is insignificant. Thus, the first two hypotheses were fully confirmed. The results correspond well with the observations derived from Atkinson, Baird, & Frye (2003) or Niessen & Ruenzi (2006) , who revealed the absence of differences in the returns achieved by male and female managers. In general, the next two hypotheses about the difference in returns of two independent groups as well the relationship of performance-professional credentials should also be confirmed. However, the findings related to the second variable were ambiguous when regression methods were applied. This is partly consistent with Gottesman & Morey (2006) , among others, in particular in the context of underperformance of fund managers with CFA designations. One possible explanation of our results is that CFA charterholders might exhibit a tendency to riskier strategies which does not always result in better performance (cf. Fan & Mazumder, 2017) . However, the study is not free from limitations. We are aware of certain simplifications concerning the selection of the research sample. The first step towards removing the limitations was to apply a modified study sample restricted to solo-managed funds. Therefore, further analysis should be extended to other sample division criteria, especially as regards team-managed funds.
The confrontation of the research findings resulting from the application of the three examination instruments seems to be an interesting issue for the study. Moreover, the originality of the research is evidenced by the application of a relatively expanded set of measures of return and the use of a proprietary database with unique variables describing a portfolio manager's profile. From the practical perspective, the results may be also of interest to both individual investors and fund families as a key factor in investment and human resource policy decisions respectively.
The phenomenon of a relationship between fund performance and managerial attributes in the CEE countries is rarely investigated. To our knowledge, it is the first paper to evaluate the performance of Polish investment funds in relation to managerial characteristics. Hence, this paper is an attempt to fill in the existing research gap. However, the influence of the analysed issue deserves further analysis through advanced research approaches and, for instance, tests for subperiods, where relatively stable market trends were observed. Such an approach will aim at identifying potential managerial attributes which aid the achievement of the assumed goals in periods of a better and a worse market situation separately (cf. Detzel & Weigand, 1998; Gottesman & Morey, 2006) . It would also be interesting to examine whether there is any difference between the predominant percentage of portfolio managers with a CFA title or not in fund investment committees with respect to the returns obtained or, alternatively, to use a measure of professional credentials diversity, e.g. the normalised Gibbs entropy, of the managers in team-managed mutual funds (cf. Tan & Sen, 2019) .
